Background.-It is unknown whether clinical parameters differ between migraineurs with and without first-degree family members with migraine.
INTRODUCTION
Twin and family studies have shown that migraine is a complex, multifactorial disorder and that there is a considerable genetic component in migraine with an estimated heritability of 38-53%. [1] [2] [3] Even though migraine is a highly heritable disorder it also occurs sporadically, that is, in cases where siblings and parents do not have migraine. However, it is unknown whether clinical parameters are different between migraineurs with and without first-degree family members with migraine, 4 ie, familial and sporadic migraine. One study has found an association between a strong family history of migraine and a lower age-at-onset of migraine and higher numbers of medications days, 5 and another study has suggested an association between more severe symptoms and familial aggregation of migraine with aura. 6 We hypothesize that this is true and aim to investigate differences between familial and sporadic migraine with a focus on migraine characteristics, migraine severity, comorbidities, and treatment of both migraines with and without aura. For this cross-sectional study, we use a large cohort of migraineurs (n = 2085) including both familial and sporadic migraine.
MATERIALS AND METHODS
Study Population.-The study population consisted of adult men and women (>18 years of age) recruited via the Danish Headache Centre, Rigshospitalet-Glostrup, Denmark, with migraine with (MA) and without (MO) aura defined by the International Headache Society. 7 Patients were excluded if they had secondary headache, if they declined, if they had motor aura symptoms (to avoid including patients with one of the known genes of familial hemiplegic aura) or were cognitively not able to complete the semi-structured interview. Probands with reported familial migraine were not included in the study if they did not have at least 1 relative able or willing to participate in a semi-structured interview. Probands were defined as the initial patients recruited from the Danish Headache Centre through convenience sampling. All probands were questioned whether they had any first-degree relatives with migraine and segregated accordingly. The study population was categorized as; (1) sporadic migraine probands (n = 1727); migraine patients from the Danish Headache Centre without migraine in their first-degree relatives; and (2) familial migraine probands, ie, migraine patients from the Danish Headache Centre with at least 1 first-degree relative with migraine (n = 358). Here, 1085 relatives were interviewed and out of these 696 were diagnosed with migraine with or without aura. The median number of relatives with a diagnosis of migraine, was 2 (1st and 3rd quantile respectively 1 and 4).. Family members were not included in this study to avoid ascertainment bias.
The recruitment of familial migraine probands took place between 1999 and 2002 and recruitment of sporadic migraine probands took place during the periods 2005-2006 and 2010-2012 as described elsewhere in 2 preplanned papers. 6, 8 Furthermore, a recruitment of familial and sporadic probands following the guideline as previously described continued in the period 2012-2018.
In the first round of recruitment (years 1999-2002) patients with hemiplegic migraine were not included, since nonhemiplegic migraine with aura and familial and sporadic hemiplegic migraine are separate entities in the International Classification of Headache Disorders 2nd Edition. 6 This study is approved by The National Committee on Health Research Ethics and the Data Protection Agency, file no. H-2-2010-122. Written informed consent was obtained from all participants.
Semi-Structured Interview.-Each subject as well as relatives for familial probands (n = 1085) participated in a revised validated semi-structured interview 9,10 based upon the third edition of the International Classification of Headache Disorders (ICHD-III) 7 performed by a neurologist or a senior medical student specifically trained in headache diagnostics to derive the correct diagnose. The interview was conducted face-toface or through telephone.
The patients were asked to describe their headache without the use of prophylactic or acute medication and were asked whether the headache was unilateral, had a pulsating character, intensity of the headache, aggravation by routine activity, occurrence of vomiting or nausea, and if they experienced photo-and phonophobia. Furthermore, if they had visual aura, they were asked whether it was unilateral, gradually developing, presence of scotoma, fortification and/or flickering light, nonpreserved central vision and the duration of the gradual development as well as the total duration of the visual aura. Patients with sensory aura were asked if it was unilateral, gradual developing, which areas of the body were affected, as well as the duration of the development and total duration of the sensory aura. For aphasic, aura patients were asked if they had dysarthria, paraphasia, impaired comprehension or production of speech and the duration of the aphasic aura.
Less than 2% in both groups presented motor aura symptoms and was not further analyzed due to low statistical power and all patients with hemiplegic migraine were excluded (cf. "Study Population" in the method section).
Adapting the definition of migraine severity from Esserlind et al, 11 the severity of migraine was assessed based upon the onset of migraine <10 years of age, >100 lifetime attacks, migraine attacks >72 hours, and chronic migraine.
Triptan response was defined as 50% reduction in pain within 2 hours after intake. Patients were asked if they had somatic comorbidities (concussion, meningitis, epilepsy, stroke, cerebral hemorrhage, high blood pressure, cardiovascular disease, and metabolism disorders) and whether a doctor had given them the diagnosis. Thus, only diagnosis given by a physician was recorded.
All We investigated the characteristics of migraine between familial and sporadic migraine in 39 parameters. Bonferroni's correction for multiple testing was applied, resulting in a significant P value threshold of .0013. The 39 parameters are the number of individual tests, as the subdivision into "MA," "MO," and "Combined migraineurs" is considered post-hoc analyses.
No statistical power calculation was conducted prior to the study, as the study is considered a post-hoc based on previously retrieved data. Missing data in a question led to exclusion from the specific analyses.
For the demographical characteristics of the population a two-sided t-test was used for age after checking that data were normally distributed using a graphical approach, and chi-square test was used for sex.
In the analysis, the population was divided into groups by clinical characteristics and compared using logistic regression correcting for sex and age using them as covariates. When comparing the median duration of clinical symptoms, the Wilcoxon ranksum test was performed as data were not normally distributed. Visual Aura.-The visual aura, Table 1 , was more often gradually developed, unilateral flickering lights for both familial and sporadic migraine. A total of 11 individuals (3 familial and 8 sporadic migraineurs) had incomplete data and were excluded from the analysis of visual aura. The visual aura comprised of a scotoma more often in familial than sporadic migraine (P < .001); occurring in 66.4% of familial vs 50.8% of sporadic migraineurs. There was less commonly nonpreserved central vision in familial than sporadic migraineurs; 20.4% vs 33.6% (P < .001).
RESULTS
Sensory Aura.-When comparing sensory aura, Table 1 , between the groups, no difference was found. A total of 8 individuals (1 familial and 7 sporadic migraineurs) had incomplete data and were excluded from the analysis of sensory aura.
Aphasic Aura.-Familial migraineurs had more often dysphasic aura than sporadic migraineurs (P < .001). Moreover, sporadic migraineurs had a significantly higher frequency of impaired comprehension of speech (P < .001) compared to familial migraineurs, Table  1 . A total of 8 individuals (1 familial and 7 sporadic migraineurs) had incomplete data and were excluded from the analysis of dysphasic aura.
Migraine Severity.-Sporadic migraineurs had more lifetime attacks (P < .001) as well as prolonged migraine attacks (P < .001) compared to familial migraineurs suggesting a slightly higher severity profile among sporadic than familial migraine, Table 2 . No missing data were found when analyzing migraine severity.
Headache Characteristics.-We did not see any difference in headache characteristics between familial and sporadic migraine (see Supplementary  Table S1 ). No missing data were seen.
Comorbidities.-Sporadic migraineurs without aura had more concussions than familial migraineurs (P = .001) ( Supplementary Table S2 ). No other differences between the groups were found, and no missing data were seen. Triptan Response.-There was no difference in the triptan response rate between familial and sporadic migraineurs, neither when comparing MO patients (P = .858), MA patients (P = .112) nor when comparing all migraineurs (P = .440). ( Supplementary Table  S3 ). A total of 421 individuals (180 familial and 241 sporadic migraineurs) had incomplete data and were excluded from the analysis of triptan response.
DISCUSSION
This study is the largest study to date comparing familial to sporadic migraine. The study investigated whether clinical parameters differ between migraineurs with and without first-degree family members with migraine. Familial migraine with aura patients more often had scotoma and aphasic aura than patients with sporadic migraine. Furthermore, sporadic migraineurs with aura had more often prolonged attacks as well as more lifetime attacks.
There was no difference with regards to triptan response, which is in agreement with a previous study, 4 and likewise when comparing migraine characteristics. Regarding comorbidities, the difference between the groups was sparse, but sporadic migraineurs without aura had a higher incidence of concussion.
In this study, 94% of migraineurs with aura experienced visual aura symptoms regardless of being sporadic or familial migraineurs. The higher incidence of preserved central vision and scotoma in familial migraineurs is in agreement with a previous study conducted in a smaller part of the same cohort. 6 Unexspected, given our original hypothesis, sporadic migraineurs with aura had more severe attacks, we may speculate that sporadic cases have been exposed to stronger or multiple environmental factors resulting in more frequent and longer attacks, considering the environmental component of migraine previously has been estimated to be around 54%. 1 Alternatively, it might simply be that familial migraineurs seek treatment earlier due to their knowledge of migraine from other family members and are thus more likely to receive correct treatment earlier on, resulting in less severe migraine attacks and a lower lifetime frequency of attacks.
The recruitment of all patients in the study was done at the same tertiary specialized headache center avoiding selection bias. Data have been collected over many years, using the same validated semi-structured interview with adaptions over the years. Further, the interviews were conducted by a trained physician or senior medical student. In regards to the diagnosis of migraine, the semi-structured interview has a sensitivity of 99%, a specificity of 86% and kappa statistics of 0.89 compared to the gold standard clinical interview performed by a physician. 12 This ensures a high degree of continuity and validity when comparing the data.
We recognized that, although using structured interviews the data are retrospective which could affect the generalization of the study. 13 Furthermore, as patients were recruited from a tertiary headache center, generalizing the results to other than similar clinical populations should be done with caution, and the interpretation must be made in the contexts of the fact that these patients were recruited during different time windows. All patients included were asked if they had any firstdegree relatives with migraine, and if they said yes, interviews of the family members were performed to ensure the diagnosis. Interviews on relatives were done to ensure the migraine diagnosis of familial migraineurs, however interviews were not performed on relatives to sporadic migraineurs, thus we cannot exclude some incidences of unknown familial migraine could exist. However, our experience is that families are generally very well informed about other family members having migraine.
Additionally, we did not asses second-degree relatives, thus we cannot exclude the possibility that a recessive inheritance pattern of migraine exists, even though migraine is suggested to be of additive genetic nature. 14 Finally, migraine with and without aura in familial and sporadic incidences were not equally distributed, thus the distribution of migraine with and (12) .157 MA (% of MA) 14 (5) 81 (11) .008 Combined (%) 30 (8) 196 (11) .100 †Total number is 358, out of these 263 had migraine with aura (MA) and 95 had migraine without aura (MO). ‡The total number is 1727, out of these 760 had migraine with aura (MA) and 967 had migraine without aura (MO).
§Logistic regression covariate with age and sex.
Significant P values after multiple testing are marked in bold. MA = migraine with aura; MO = migraine without aura. Combined = probands regardless of with or without aura. without aura may not reflect a clinical setting as recruitment was focused on patients with aura in the first wave of recruitment.
